Calorie restriction promotes cardiolipin biosynthesis and distribution between mitochondrial membranes.
Calorie restriction (CR) has been amply demonstrated to modify mitochondrial function. However, little is known regarding the effects of this dietary regimen on mitochondrial membranes. We isolated phospholipids from rat liver mitochondria from animals on CR or ad libitum diets and found that mitochondria from ad libitum animals present an increased content of lipoperoxides and the content of cardiolipin. Cardiolipin is the main anionic phospholipid present in mitochondrial membranes, and plays a key role in mitochondrial function, signaling and stress response. Expression levels of the enzymes involved in cardiolipin biosynthesis and remodeling were quantified and found to be upregulated in CR animals. Interestingly, when mitochondrial membranes were fractionated, the outer membrane presented a higher content of cardiolipin, indicating a redistribution of this phospholipid mediated by a phospholipid scramblase in CR. This change is associated with Drp1-mediated mitochondrial fragmentation and autophagy. Overall, we find that CR promotes extensive mitochondrial membrane remodeling, decreasing oxidatively damaged lipids, and increasing cardiolipin levels and redistributing cardiolipin. These changes in membrane properties are consistent with and may be causative of changes in mitochondrial morphology, function and turnover previously found to occur in CR.